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IpeauciioBue
Matepuasibl IporpaMmMbl UMEIOT LIEJIBI0 OKa3aThb NOMOIIb A0UTYpHEHTAM B
IIOATOTOBKE K BCTYIHUTEIBHOMY HCIIBITAHUIO II0 MaTeMaTHKE, KOTOPBIU
TpaJAULIMOHHO TpoBoauTcs MHctuTtyToM B QopMe TectupoBanus. Ha sk3amene
aOUTYpUEHT [OJDKEH I0Ka3aTb MaTEeMaTHMYECKUE 3HaHUS M YMEHHUS B paMKax

TpeOOBaHMI K BBIMTYCKHUKAaM 00111€00pa30BaTEIbHBIX IIKOJI.

1. OCHOBHBIE MATEMATHUYECKUE ITOHATUA U ®DAKTHI
1.1. Apudpmernka, anredpa u HayaJIa AHAIN3A

Hartypanbubie uncna (N). [Ipocteie u coctaBHble uncia. JlenuTenb, KpaTHOE.
HauOonpmmii o0muMid JenuTenb, HauMEHblee obmiee kpartHoe. [IpuszHaku
nenumocTtH Ha 2,3,5,9,10.

enple umcna (Z). Pammonanpabie yucia (Q), uX CI0KEHHE, BHIYUTAHHE,
yMHOXXEHHME M JeneHue. CpaBHEHHE palMOHAIBHBIX uuncen. MppannoHanbHbIe
yucia. CpaBHEHUE UPPALIMOHATBHBIX U PALlMOHATIbHBIX YHCEL.

HeiictBurensHbie uncia (R), ux mpencraBieHne B BUE JE€CATUYHBIX APOOEil.

N3o00paxkenne uucen Ha mpsMoi. Moayib ACHCTBUTEIBHOTO YHCIA, €r0
r€OMETPUYECKHUM CMBICIL.

YucnoBble BbIpaxeHHs. AnareOpandeckue BblpakeHHs. PaBeHcTBa H
HEPaBEHCTBA AJIreOpanyecKuX BeIpaxxeHui. MHorowieHnsl. Anredpandeckue 1poou.
@®opMyJIbl COKPAILIEHHOTO YMHOKEHHUS.

CrerneHb ¢ HaTypallbHBIM U PallMOHAJBHBIM MOKa3aTeiaeM. ApudmeTudaeckuit
KopeHb. Jlorapudmel, ux cBoiicTtBa. TpuroHomerpusi. YIiibl U UX H3MEpEHUE.
CuHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC yTJa.

OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. POPMYIIBI CI0KEHUS (POPMYIIbI
JUTSL IBOMHBIX U MOJIOBUHHBIX YIIIOB). OHOYJIEH M MHOTOYJIEH.

MHorounen ¢ oaHoil miepemMeHHOW. KopeHb MHOroujieHa Ha MpUMEpPE
kBagpatHoro TpexwieHa. [lonarne @ynukiuu. CrnocoObl 3amanus  (QyHKIUU.

Ob6unactb onpeneneHus. MHOXXeCTBO 3HAUEHUI PYHKIUU.



I'paduk ¢ynxiuu. Bospactanue u yObiBaHMe (YHKIUHU; MEPUOIUYHOCTD,
YETHOCTh, HEUYETHOCTb.

JloctarouHoe ycioBue Bo3pacTaHusi (yObIBaHMS) (PYHKIIMM HAa MPOMEXKYTKE.
[Tonsitue sxcTpemyma GyHKITUH.

Heob6xonumoe yciaoBue skctpemyma GyHKIuu (Teopema depma).

JloctarouHoe ycinoBue 3kcTpemyma. HanOosblliee 1 HaUMEHbIIIEe 3HAUYCHUE
(GYHKIIUN HAa TPOMEXKYTKE.

OmnpeneneHre U OCHOBHbIE CBOMCTBA (DYHKIIMI: JIMHEWHOM, KBaIPATUYHOU Y =
ax? + bx + ¢, crenennoii y = ax" (n € N),y = k/x, nokaszarensHoil y = a*, a > 0,
Jorapu(pMUYECKOr, TPUTOHOMETpUYECKUX (PyHKIMH (Y = sin X, Y = COS X, Y = tg X,
y = ctg X), apu)MeTHIECKOTo KOPHS Y = /.

VYpaBuenune. Kopuu ypaBHeHusa. IloHsTHE O PpPaBHOCWIBHBIX YpaBHEHUSIX.
HepaBenctBa. Pemienue HepaBeHCTB. [loHSATHE O paBHOCHIIBHBIX HEPaBEHCTBAX.
Cucrema ypaBHEHHI U HepaBEHCTB. PellieHus: cucTeMsl.

Apudmernueckas u reomerpuyeckas nporpeccusi. opmyna n-oro uneHa u
CYMMBI MEPBBIX I 4JIeHOB apupmeTnueckon nporpeccun. Gopmyna n-oro uieHa u
CYMMBI MIEPBBIX I YJICHOB F€OMETPUUECKON MPOTPECCHH.

Onpenenenue npous3BoaHOM. E€ Qu3nueckuili U reoMeTpUUYECKU CMBICIL.
[MpousBonHbIe QYHKIHN y = SinX;y = cosx;y = tgx;y = a*;y = ax" (n € N), y = Inx.

1.2. 'eomerpus

[Ipsimas, syd, OTpe30K, JIomMaHas; JJIMHA OTpe3Ka. YTOoJ, BEIMYMHA YIJIA.
BepTtukanbabie U cMexHble yribl. OKpyXHOCTb, Kpyr. IlapannenbHbie mpsiMble.
MHOTOyTOJIBHHK, €T0 BEPIINHBI, CTOPOHBI, JHATOHAIIH.

Tpeyronsuuk. Ero memmana, OuccekTpuca, BbICOTa. BUIBI TpeyroiabHUKOB.
CooTHOIIIEHUSI MEX]Ty CTOPOHAMH U yTIaMH MPSMOYTOJIBHOTO TPEYTOJbHUKA.

YeTbIpeXyrojabHUK: MapajjiesiorpaMM, MPSIMOYTOJIbHUK, pOMO, KBajpar,
Tpaneuus.

OxpyxHocte u kpyr. Llentp, xopma, auametp, paauyc. KacarenpHas k
OKpyx’HOCTH. [[yra okpyxxHoctu. CeKkTop.

HCHTpaHBHI)Ie N BIIMCAHHBIC YTJIBI.



@opMynbl IUIOMIAAU: TPEYroJIbHUKA, MPSMOYTOJbHHUKA, NapajuieorpaMmma,
pomba, KBaapara, TparemuH.

JlnvHa OKpY>KHOCTHM M JJIMHA AYTHM OKpYKHOCTU. Panmnannas mepa yria.
[Inomanes kpyra u mwiomaab CEKTopa.

[Tono6ue. [Tonobubie purypel. OTHOLIEHUE TUIOLIAACH MOJOOHBIX QUTYD.

[Ipumepsl npeoOpazoBanus ¢uryp, Buabl cummeTpuu. I[IpeodpazoBanus
1o/100Us U ero CBOMCTBA.

Bekropel. Omnepanuu  Han Bekropamu. [lnockocts. [lapamnensHbie u
MEPECEKAIOINECS TUIOCKOCTH. [lapajuienbHOCTh NPSMOM M TUIOCKOCTH. YTOJI
MPSMOM C TIOCKOCTHIO. [IeprieHaAnKysap K IIOCKOCTH.

JIByrpansbie YIJIBI. JIvHenHbIU yIoJl JBYTPAaHHOTO yria.
[lepneHANKYJISIPHOCTh ABYX MJIOCKOCTEN.

MHuororpannuku. VX BepiivHbI, rpaHd, auaroHanu. lIpsMas u HakJIOHHas
npu3Mbl; nupamuabl.  [IpaBunbHas mnpusmMa W OpaBWIbHAS — MUPAMHJA.
[Tapannenenunensl, UX BUBL.

durypsl BpalieHus: IWIMHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc
cheppl u mapa. Ilmockocth, kacaTenbHas K cdepe. DopMmynbl IUIOHIATU
MOBEPXHOCTU M 0O0bema mpu3Mbl. DopMyIbl TUIOMIAAN TOBEPXHOCTH U oOBEMa
nupamMuabl. opMyIbl MIOMIAAA TMOBEPXHOCTH M 00beMa HUIUHApPA. DOopMyIibl
IUIOLIAAN MOBEPXHOCTH M 00beMa KoHyca. DopMyibl oObema mapa. Dopmyiibl
TJI0IIaH CEephl.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI
2.1. Auire0pa u HavyajIa aHaIM3a
CaoiicTBa QyHKIMU y = KX + b 1 €€ rpaduxk.
CaoiictBa QpyHkuu y = k/x u e€ rpaduk.

2+ bx + ¢ u eé rpapuk. DopMyaa KopHEH

CpoiicTBa (yHKIIMU y = ax
KBaJIpaTHOTO ypaBHEHUSI.
PasnoxeHne KBaapaTHOTO TpexdyseHa Ha JHHEWHbIe MHOXHUTETU. CBOICTBa

YHUCIIOBBIX HepaBeHCTB. Jlorapum npousBeieHusi, CTETEeH!, YaCTHOTO.



Omnpenenenve U CBOWCTBA (PYHKIMM Yy = Sin X U Y = COS X UX TpaduKu.
Omnpenenenve u cBoiicTBa QyHKIMHU y = tgxX,y = ctg X U ux rpapuku. Pemenue
ypaBHEHHUH BUJa sin X = a, €os X = a, tg X = a . DopMyJIbl IPUBEICHHUSL.

3aBUCUMOCTH MEXKy TPUTOHOMETPUYECKUMU (PYHKUHUAMHU OAHOTO U TOTO K€
aprymeHTa. TpuroHomeTrpuyeckue (pyHKUMU IBOIHOro aprymeHnTta. IIpomsBoanas
CYMMBI JIBYX (DYHKIIMH.

2.2. I'eomerpus

CaolicTBa paBHOOEPEHHOTO TPEYTOJIbHUKA. CaoiicTBa TOYEK,
pPaBHOYJIaJIEHHBIX OT KOHIIOB OTpe3Ka. [[pu3Haku napajienbHOCTH MPSMBIX.

Cymma yrioB TpeyronbHuka. (CymMMma BHEIIHHX YIVIOB  BBIIIYKJIOTO
MHOTOYTOJIbHUKA.

[Ipu3Haku nmapajiienorpaMma, ero CBOMCTBA.

OKpy>KHOCTb, OIIMCaHHAs! OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIINCAHHASI B TPEYT OJIbHUK.

KacaTtenpHas K OKpYKHOCTH U €€ CBOMCTBO.

M3mepenue yriia, BIUCAHHOTO B OKPY>KHOCTb.

[Ipu3Haku no00us TPEyTroIbHUKA.

Teopema [Tudaropa.

dopMyJIbl UIOAAEH MapauIeIorpaMMa, TPEYTOJIbHUKA, TPAIIEHUH.

dopMysia paccTOSIHUSI MEXIYy JBYMsS TOYKaMU IUIOCKOCTH. YpaBHEHUE
OKPYHOCTH.

IIpu3Hak nmapajuieIbHOCTH MIPSMOM U IIJIOCKOCTH.

[Ipu3Hak mapamaeabHOCTH MIIOCKOCTEN.

Teopema 0 nepHEeHIUKYISIPHOCTH NPSIMOU U TUIOCKOCTH.

[lepneHANKYISIPHOCTh ABYX MIOCKOCTEH.

TeopeMsl 0 TapayIEIbHOCTH U NEPIIEHINKYISIPHOCTH IIIOCKOCTEN. Teopema o

TpeX NEPIEHAUKYIISIpax.



IIpumepsl BApMAHTOB IK3aMEHAIMOHHBIX padoT
Bapuanr 1

1. BBITOMHUTE AECTBUSA:
3x+5 11-x
X-2 X-=2

2. Beruncnure:

1) 50,45 -5° ; 2) §//64 ; 4) %.

3. Beruuciure:

3 9
7 8 N 7
T8 12434

1) 25.25;2) =2

4 4

4. Beruucnure:
1) log,,144; 2)1g0,0000001; 3) Ine.
5. [NocTpoiite rpaduxu HyHKIIMIA:

y=x*-4.

6. HalimuTe o0nacTh onpeseneHus GyHKIUHU, 3aJaHHON (OpMYIIOH:

1)y=xi_l; 2)y =x.

7. YcraHoBuTe, KaKve U3 JaHHBIX (PYHKIIMHA YeTHBIC, KAKHE HEUCTHBIC:

f(x)=x+1 f,(x)=-x f3(x)=x31_ .

8. Pemmth HEepaBEeHCTBO:

2 3 4

3x+6_x Xx-1

9. Haiimute mpon3BoaHbIC (DYHKITHIA:

f(x)=3x" -7x+3;
f,(x) = (3x°* +2)Inx.

10. Ot nByx mpHCTaHEW OJHOBPEMEHHO HABCTPEUy APYT NPYry OTILIBUIA J[Ba
kaTepa. Uepes 5 4 oHU BCTPETUINCh. C KaKOW CKOPOCTHIO 1€ KaXIbIH KaTep, €CIIu

CKOPOCTh OJHOTO Ha 12 KM/4 OOJIbIlIe CKOPOCTH JIPYroro, a PacCTOSHHUE MEXIy

npuctansamu 440 xkm?



1. BEIMOMHUTE TEUCTBUL:

5b—b2. 6a’
3a  b®-5b%°
2. Beruucnure:
1) 318( j )\/20 \/_
V2
3. Beruucnure:
3 9
EER 4.31
1) g0 :95; 2) 203

4 4
4, BBILII/ICJII/ITG'

1) Iog1 ; 2) 1910000; 3) Ine.

3. HOCTpOI/ITe rpa(bI/IKH byHKIUHI:

1
=——+3.
y x-1

Bapuant 2

6. Haitnure obnacteb onpeaeneHus GyHKIMU, 3a1aHHON HOpMYJIION:

2_
1)y:X 1;2)y:\/;.
x-1

7. YcraHoBuUTe, KaKre U3 JaHHBIX (PYHKIIMIA YeTHBIC, KAKHE HEUCTHBIC:

fL(X) =x+1 1, (%) = =%, (x) =

8. Peminth HEpaBEHCTBA:!

3x* —-9x—-12<0.

9. Haiinmute npou3BoaHbIE (DYHKIIMIA:

(0 =X~ =
X

CoS X
X° +6x

fz (X) =

1

10. B Gacceiin u3 nByx TpyO BiauBaercs Boja. M3 ogHo#l TpyObl co ckopocThio 37

J/MUH, U3 Apyrou — 42 ji/MuH. 3a KaKoe BpeMsl 3alOJTHUTCS ITOT OacceilH, KOTOPhIi

BMemaer 31200 1 BOAHI,
BeUIMBaeTcd 14 11 Boanr?

CCJIK B HCM CCTb CTOK, YCpPC3 KOTOpHﬁ 34 MHUHYTY



3. OCHOBHBIE YMEHUMA U HABBIKA

DK3aMeHYIOMUNCS ToMkKeH yMeTh: [Ipon3BoauTts apudmMerndeckue AeCTBUS
HaJ 4YMCIIaMH, 33JlaHHbIMM B BHUJE OOBIKHOBEHHBIX M JIECATUYHBIX ApPOOEH; C
TpeOyeMOl TOYHOCTBIO OKPYTJSATh JAHHBIE YWCIA M PE3YNbTaThl BBIYUCIICHUH;
N0JIb30BaThCS KAJIBKYJIATOPAMU WM TaOJIMLAMU JJIs1 BBIUMCICHUH.

[TpoBoAMTHE TOXKAECTBEHHBIE MPEOOpPA30BAaHUS MHOTOYJIEHOB, JIpo0eii,
COJZIEpIKAILMX [TIEPEMEHHBIE, BBIPAKEHUM, COACP/KALINX CTEIIEHHBIE, TOKA3aTEIbHBIE,
Jgorapu(pMUUECKHE U TPUTOHOMETPUUECKHE (PYHKIIHH.

Crpouth rpaduky JTUHEWMHOMW, KBAJpPAaTUUHOM, CTEINEHHOM, MOKa3aTeIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUUYECKUX (PYHKLIUM.

Pemats ypaBHEHUsI U HEPABEHCTBA IIEPBOM U BTOPOM CTEIIEHU, YPABHEHUS U
HEPABEHCTBA, MPUBOMSIIMECS K HAM; PEIIaTh CUCTEMbl YPABHEHUW U HEPABEHCTB
IIEPBOI U BTOPOW CTENEHU U NpUBoAsAnIrecs K HUM. Cro1a, B YaCTHOCTH, OTHOCSITCS
IIPOCTENIINE YPABHEHUS U HEPABEHCTBA, COACPIKALIME CTEIICHHBIE, I0Ka3aTEJIbHbIE,
Jorapu(pMUYECKHE U TPUTOHOMETPUUECKUE (PYHKIIUU.

Pematp 3amauM Ha COCTaBJIICHUME YPAaBHEHUW U CHUCTEM YpPaBHCHUM.
N306paxxkath reoMeTpruueckue (pUrypsl U MpoOM3BOIUTH MPOCTENIINE NOCTPOCHUS Ha
KOOPJMHATHOM TIOCKOCTH.

Hcnonb3oBath r€OMETPUYECKUE IIPEACTABIICHHUS IIPU  PpELICHUHU
anredpanyeckux 3aaad, a METOJbl aldreOpbl U TPUTOHOMETPUU - TMPU PELICHUU
reOMETPUYECKUX 3a/1a4.

[TpoBOIMTH HA MIIOCKOCTH OTNEpalliy HaJ BEKTOpaMHU (CI0KEHUE U BBIYUTAHUE
BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YMCIO) U MOJb30BAaThCA CBOMCTBAMHU 3THUX
OTeparvu.

[Tonb30oBaThCA MOHATHEM MNPOU3BOJHOM MpH HCCIENOBaHUM (DYHKIMI Ha

Bo3pacTanue (yObIBaHUE), HA SKCTPEMYMBI U IPU TOCTPOSHUH TPadUKOB () yHKITUMA.



